Recently, quantitative methods have been increasingly used in ethnicity research, which traditionally has relied mainly on qualitative methods. However, quantitative studies on ethnicity in Indonesia are scarce, even though the country has more than 600 ethnic groups living across some 17 thousand islands and a history of ethnic conflicts in several regions. This study aims to address the earnings polarization in Indonesia, which is interwoven with social problems, ethnic conflicts, and social tensions. In particular, we examine the impact of ethnic diversity on earnings polarization in the Indonesian labour market using Re-centered Influence Function regression approach. With considering additional covariates, the results show that regional characteristics are more important than ethnicity. Finally, ethnicity becomes not significant anymore by including the interaction effect between ethnicity and regional characteristics.
Introduction
Quantitative analyses of ethnic diversity are increasingly applied (Fearon 2003) . For instance, ethnic diversity has been used as one of explanatory variables to examine the provision of public goods (Alesina et al. 1999; Habyarimana et al. 2007; Schündeln 2013) , deforestation (Alesina et al. 2014) , democratization (Merkel and Weiffen 2012) , and social conflict (Esteban and Schneider 2008; Esteban and Ray 2008; Esteban et al. 2012) .
Indonesia is one of the most ethnically diverse countries in Asia. Despite this rich ethnic diversity, however, few studies have examined ethnicity in Indonesia using a quantitative approach (Arifin et al. 2015) . According to the full Indonesian census dataset of 243 million observations in 2010, Ananta et al. (2015) and Arifin et al. (2015) re-classified 1,331 ethnic categories into more than 600 ethnic groups. These two studies thereby constructed ethnic diversity at the district level throughout the archipelago of Indonesia. Additionally, Indonesia ranks amongst the ethnically and linguistically most heterogeneous countries in Asia (Fearon 2003) .
Analysing ethnicity in Indonesia is necessary from a historical perspective as well. Before the independence of the nation in 1945, the Dutch East Indies colonial government segregated people into a higher class (i.e., European immigrants) and a lower class (i.e., indigenous/original people) (Beets et al. 2002) . After independence until 1990s, public discussion of ethnicity was a political taboo and considered as politically incorrect in Indonesia, especially under the New Order regime (Ananta et al. 2014; Arifin et al. 2017) . Recent policy has aimed to strengthen social and political stability in an effort to unify the ethnically diverse nation and thereby overcome the ethnic discrimination experienced in the colonial era.
Indonesia has also experienced violent ethnic conflict in the past. Especially during the 1990s, the country faced ethnic violence that almost destroyed the national unity (Bertrand 2004) . As Bertrand (2004) explained, the riots and high tensions across ethnic groups in some regions caused numerous deaths and destruction of private assets. At least 10,000 people were killed from 1997 to 2002. For instance, the violence towards ethnically Chinese groups surged during that period. The violence between the indigenous ethnic group of the Dayak and the immigrant ethnic group of the Maduranese resulted in at least 1,000 deaths in Kalimantan . The conflict between Christians and Muslims escalated and resulted in at least 5,000 deaths from 1999 to 2002 in the Maluku region. Other conflicts occurred in Aceh, which is located on the edge of the western region; in the independent Timor Leste, which is a former province of Indonesia; and in Papua, which is on the edge of the eastern region.
The previous literature on ethnicity in Indonesia has mostly focused on ethnicity itself without considering economic variables in the analysis, such as in Ananta et al. (2014) , Ananta et al. (2015) , and Arifin et al. (2015) . The latest contribution, provided by Muller (2016) , analyzed ethnic inequality in consumption expenditure in Indonesia. Hence, the present paper aims to contribute further to the discussion and debate on ethnicity and economic variables in the case of Indonesia, especially on the topic of polarization.
conflicts. It is now generally acknowledged that polarization is more applicable than traditional inequality measurements to understanding levels of social tensions and conflict (Permanyer 2012) . Inequality only measures the spread of welfare relative to the mean of the entire distribution. Polarization, by contrast, emphasizes the spread of welfare relative to the local means at several points along the distribution (Zhang and Kanbur 2001) . Furthermore, the polarization measurement divides a population into significantly sized groups, such that members of a group feel very similar to other members of that group but very dissimilar to members of other groups (Esteban and Ray 1994) . Thus, inequality and polarization do not always follow the same trends; they may move in the same direction simultaneously, but they can also move in opposite directions.
Our study makes a novel contribution by analyzing the effect of ethnicity on polarization. We investigate the effect of the ethnic group on earnings polarization in the Indonesian labour market using micro-level data. The dissertation applies Re-centered Influence Function (RIF) approach as initiated in Firpo et al. (2009) and in Fortin et al. (2011) . Without incorporating any additional covariates, ethnicity has a significant effect on earnings polarization. However, when regional characteristics are included in the model, the effect of ethnicity on earnings polarization significantly decreases.
The rest of the paper is structured as follows. The next section presents the conceptual framework on ethnicity used in this study, contextual information on ethnic groups in Indonesia, and a basic outline of polarization as a concept. The third section explains the methodology, and the fourth section presents the data. The fifth section reports the results of the calculations. The final section concludes.
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Conceptual framework
Defining ethnicity
The definition of ethnicity is still debated among cultural anthropologists, and the concept involves multiple explanations and theories. Baumann (2004) explored how previous scholars have defined ethnicity. The term ethnicity first appeared in the English Oxford Dictionary in 1953, and the term ethnic can be traced back to the term ethnos, a Greek term that relates to the words band, tribe, race, people, and swarm (Hutchinson and Smith 1996) .
In previous studies, ethnicity has been conceptualized as a level of social stratification that incorporates race, class, kinship, age, estate, caste, and gender (Berreman 1981) . He provided a clear distinction between race and ethnicity. In the first case, racial stratification relates to birthascribed status according to physical and cultural characteristics that people outside the group can observe. In the second case, ethnicity is associated with cultural characteristics defined within the ethnic group itself. Horowitz (1985) further widened this definition of ethnicity to describe the concept as a sense of collective belonging within a group due to common ancestry, language, historical moments, culture, race, caste, religion, or some combination of these factors.
More recently, Hutchinson and Smith (1996) proposed six main features of ethnicity: a common proper name, a common ancestry, shared historical memories, a common culture, a connection to the homeland, and a sense of solidarity. The common proper name is applied to distinguish an ethnicity from other communities. The myth of common ancestry builds the feeling of imagined relations due to a common origin in time and place. The shared historical memories express collective activities from the past, such as heroes, battles, and commemorations. The common culture generally encompasses belief/religion and language. The connection to homeland links both people in the group who live in their homeland physically and those members who live outside their homeland (diaspora). Finally, the sense of solidarity builds strong relationships within the community.
Similarly, Jones (1997) defined three terms related to the concept of ethnicity: ethnicity, ethnic identity, and ethnic group. First, all the social and psychological phenomena related to a culturally constructed group identity can be described as ethnicity. Second, a self-identification within a specific group, as opposed to other groups, based on cultural or ancestry differences forms an ethnic identity. Third, any group that identifies apart from other groups based on cultural differences and/or shared descendants is considered as an ethnic group.
Finally, Baumann (2004) concluded that ethnicity is composed of self-and group identities as a combination of external factors (e.g., historical memories, sense of solidarity), internal factors (e.g., ancestry), and social interaction. Thus, ethnicity is an attributive symbol of an individual or group that can be reconstructed over time. In other words, ethnicity is not a static condition, but a fluid condition that can change over time depending on the circumstances. For instance, ethnic identity can change due to mixed marriages across ethnic groups, political changes, assimilation, and cultural exchanges (Baumann 2004; Ratcliffe 2010) .
Ethnic groups and regional characteristics in Indonesia
Historically, before the independence of Indonesia, the Dutch East Indies colonial government segregated people based on their race. The European race was considered as the first class. The second class, known as the "foreign easterner group," was immigrant groups from China or from Arab and other Asian regions. The third class was local ethnic groups (indigenous people) that had lived in the archipelago for at least a century, well before the arrival of immigrant groups. The census in 1932 conducted by the Dutch East Indies government recorded the population as 97 per cent indigenous people (inlanders), 2 per cent Chinese, 0.2 per cent other foreign easterners, and 0.4 per cent European people (Beets et al. 2002: 25) .
Precise information on ethnic groups in Indonesia was not available from the 1940s until 1990s, mainly due to the treatment of public discussion of ethnicity as a political taboo (Ananta et al. 2014; Arifin et al. 2017 ). This regime had SARA policy, an acronym from ethnic (suku), religion (agama), race (ras), and inter-group (antar-golongan). The policy aimed to strengthen social and political stability and thereby to unify an ethnically diverse nation and overcome the ethnic discrimination experienced in the colonial era.
The central governments' stance on ethnicity also prevented the Indonesian Statistical Office (BPS) from obtaining information about ethnic groups. Consequently, studies on ethnicity using micro-level data and quantitative approach in Indonesia are limited. To circumvent the lack of an ethnic group variable, some scholars have employed language spoken as the proxy of ethnicity, for instance Fearon (2003) and Alesina et al. (2003) . After the disappearing of the SARA policy, the question about ethnicity was asked in the 2000 population census, then repeated in the 2010 population census. Ananta et al. (2015) and Arifin et al. (2015) presented the statistics of ethnic groups in Indonesia according to the full data of the 2010 population census. Javanese and Sundanese ethnic groups are the first and the second largest ethnic groups, comprising 40 per cent and 16 per cent of the population, respectively. Both ethnic groups live mostly on Java island, which is the most densely populated island in Indonesia, yet they inhabit only 6 per cent of the land area. The other ethnic groups are Malay (3.7 per cent), Batak (3.6 per cent), Maduranese (3.0 per cent), Betawi (2.9 per cent), Minang (2.7 per cent), Buginese (2.7 per cent), and Bantenese (2.0 per cent). These groups live mostly in specific regions in Indonesia. For instance, the Malay live in the Riau and Jambi provinces, the Batak in the North Sumatera province, the Maduranese on Madura island, and the Betawi in the Jakarta province. The rest of the population accounts for less than a quarter of the national population, which is divided into more than 600 ethnic groups.
Regarding the distribution of ethnic groups in each district, the Javanese comprise the largest ethnic group in 132 districts (out of 497 districts) (Arifin et al. 2015) . Out of those 132 districts, 52 districts are outside of Java, with 39 districts in Sumatera and 8 districts in Kalimantan. However, none of these 52 districts are in Nusa Tenggara, Sulawesi, or Maluku regions. The highest percentages of the Javanese ethnic group are in Central Java, Yogyakarta, and East Java. The Malay ethnic group is the largest ethnic group in 34 districts in Indonesia. The Buginese and Dayak each comprise the largest ethnic groups in 22 districts. The Batak and Sundanese each comprise the largest ethnic group in 21 districts. Mostly, the provinces and districts in the Eastern Indonesia region have higher heterogeneity than those in Western Indonesia. The province of Central Java is home to the most homogeneous ethnic groups, predominantly the Javanese ethnic group, whereas the province of North Maluku is home to the most heterogeneous ethnic groups (Arifin et al. 2015) .
In census and survey data, ethnic groups are usually defined based on the perception of the respondent (self-identification). However, a respondent's perception of his or her ethnic group may be fluid, and respondents can easily change their answer over time (Arifin et al. 2017) . In recent years, identifying as part of the Dayak group has become a symbol of pride, uniting the indigenous, native people of the island. Currently, the classification of Dayak exists in the list of ethnic groups.
Earnings polarization
One of the most comprehensive literature on polarization measurements is the study of Duclos and Taptué (2015) , which provided the origin of the concept of polarization and explained how polarization differs from inequality. Polarization, described as a simple phenomenon, is the shrinking and even disappearance of the middle class, which creates a more segregated society. One of the motivations for studying polarization is the ethical view that polarization enables understanding of distances and differences across groups, whereas inequality only compares differences across individuals. Much of the motivation to study polarization relates closely to the need to study social problems. In particular, those problems include conflicts and social unrest (Chakravarty 2009; Esteban and Ray 1994) , violent civil conflicts (Østby 2008) , potential causes of rebellions and tensions (Pressman 2006) , generators of tensions and social revolts (Alesina and Rodrik 1994) , and ethnic conflicts (Forsberg 2008) .
The most influential concept of polarization was initiated by Esteban and Ray (1994) , who introduced an identification-alienation framework. They argued that a high degree of homogeneity within each group (identification or internal homogeneity), a high degree of heterogeneity across groups (alienation or external heterogeneity), and a small number of significantly sized groups could increase income polarization.
Assume that the income variable (or another welfare indicator, such as earnings, expenditures, and assets) can be split into a finite number of groups = 1, 2, … , , where each group has an income . An identification function can be formulated as an increasing function ( ), where is the number of individuals in group . The distance between individual and individual is formulated as � , �, where and are the incomes of individuals and , consecutively. Individual feels alienation � � , �� towards individual .
However, the approach above is only applicable for a discrete variable, where the number and locations of the income groups are assumed to be arbitrary. Thus, Duclos et al. (2004) extended this approach for a continuous variable:
The equation above is known as the Duclos-Esteban-Ray (DER) index. It reflects the sum of all effective antagonism over a continuous variable. The identification function is derived from ( ) as a non-normalized density function, whereas ( ) is another density function. The alienation function is derived from = | − | as the distance between an individual with income and an individual with income . Therefore, [ ( ), | − |] is an increasing function of effective antagonism.
The measurement of polarization is proportional to the equation
The DER index is widely used in polarization cases. The alienation component can be formulated as � = ∬ | − | ( ) ( ), and the identification component can be written as ̅ = ∫ ( ) 1+∝ . A higher value of implies a higher level of within-group identification in the formula and larger differences in the inequality index. A higher value of therefore expresses a stronger homogeneity among the individuals within a group. The DER index becomes the Gini index when = 0. To fulfill the axioms in their formula, should be bounded, ∝∈ [0.25,1]. Our study employs the value of = 0.5 as the common application. We also imply a set different value of for a sensitivity procedure.
The DER index is constructed using the Distributive Analysis Stata Package (DASP) that was developed by Abdelkrim and Duclos (2007) . DASP has been used widely to perform distribution analyses, such as analyses of poverty, inequality, decomposition by subgroups of the population, decomposition by income sources, poverty elasticity, polarization, and benefit incidence. Specifically, we use the command ipolder from DASP v2.3. The result of the calculation includes an alienation component, an identification component, the correlation between the alienation and identification components, a total estimation of the DER index, and standard error.
Methodology
This section presents the detailed methodology used to accomplish the objectives of this study. As explained in the introduction, we aim to investigate the effect of the ethnic group on earnings polarization. is the distribution function of earnings, and ( ) is a functional statistic of distribution, for instance, the mean, variance, quantile, inequality, and polarization. We use the DER index as a functional statistic of distribution in this study. Then, can be denoted as the combination of the sub-group earnings distribution for different ethnicities (ethnic groups):
where is the earnings distribution among workers of an ethnic group of , is the proportion of workers of an ethnic group of in the population, and ℂ is the set of workers type.
We attempt to calculate the effect of a marginal substitution of the ethnic reference group by other ethnic groups on ( ). We choose Javanese, the largest ethnic group in Indonesia, as the reference group. This method is known as an unconditional partial effect/UPE (Firpo et al. 2009 ), a policy effect (Rothe 2010) , and a counterfactual effect (Chernozhukov et al. 2013) . Following Choe and Van Kerm (2014) , the formal equation can be written as follows:
where , , is the earnings distribution after substituting a proportion of reference workers of ethnic (Javanese) for workers from ethnic , as written below:
The equation above explains the earnings distribution after the substitution of a part of the reference group by other ethnic groups.
The equation of ( ( ), ) equals to
( ; , ) is the Re-centered Influence Function (RIF). The RIF is constructed by adding the influence function to the function itself. According to Hampel (1974) , the influence function is defined as
The influence function explains the effect on ( ) of an infinitesimal contamination of at the point mass (Essama-Nssah and Lambert 2012).
The effect of an ethnic group on a functional statistic of distribution can be expressed as follows:
where [ ( ; , )| = ] is the expected value of ( ; , ) from ethnic , and [ ( ; , )| = ] is the expected value of ( ; , ) from Javanese ethnic group.
However, the equation above neglects individual characteristics beyond ethnic groups. Individual characteristics may include, for example, level of education, working experience, and age. To address this issue, we consider a marginal substitution between the reference group and other ethnic groups that are conditional on their characteristics. The effect of ethnic group substitution is referred to as a conditional unconditional partial effect (CUPE):
where , , is the earnings distribution after substituting a proportion of reference workers of ethnic (Javanese) for workers of ethnic .
, ( ) represents the conditional earnings distribution given worker ethnic = and characteristics = . Furthermore, | denotes the share of workers of ethnic among workers with characteristics = .
Per the above expression on UPE, the effect of an ethnic group on a functional statistic of distribution can be expressed as follows:
To answer the research question, we apply three-step estimations of RIF-regression. First, we compute the value of RIF for each observation for the statistic of interest ( ). Following equation (7), the influence function of observation can be calculated by measuring the gap between the modified statistic of interest (with the individual ) and the initial statistics of interest (without the individual ), then divided by 1/ ( → 0). The value of RIF equals to the sum of the initial statistics of interest and the influence function. Second, ( ; , ) is regressed by the common OLS and excluding other covariates as follows:
is a vector of ethnic groups, whereas is the constant representing any variables that cannot be captured in the model. The effect of an ethnic group can be obtained from the estimated coefficients of , where Javanese is defined as the reference group (omitted variable).
Third, we regress ( ; , ) including other covariates as follows:
Again, the effect of an ethnic group can be obtained from the estimated coefficients of by including individual workers characteristics .
Data
The primary data source in this study is the Indonesian Family Life Survey (IFLS), which offers rich micro-level data that combine ethnicity and socio-economic variables. In particular, we use the IFLS dataset in 2014/2015 (hereafter written as 2015), conducted by the RAND Corporation (California, the US) in collaboration with the Survey METER (Yogyakarta, Indonesia). The ethnic group becomes the main proxy of ethnicity, whereas individual monthly income represents an economic variable. An ethnic group is a self-reported and open question in the survey, so the respondent can answer this question without having to select from a list of choices of ethnic groups.
The following filters were applied in the dataset. The samples are restricted to all workers aged 15-60 who have positive earnings and are not engaged in any educational institution. We include only male-headed households to avoid the potential effect of household structure. We exclude unpaid family workers who have implicit earnings or high unreported earnings and who simply reported difficulty in evaluating their earnings. The government workers are excluded from our observations due to the specific institutional and earnings regulations that apply to the government workers. Most importantly, we only analyze the samples with reported ethnic groups. Thus, the selection leaves a sample size of 14,370 observations from self-employed, private sector workers, casual workers in agriculture, and casual workers in non-agriculture.
In this study, we classify potential individual control variables into the labour market, human capital, demographic, sectoral, and spatial characteristics. Labour market characteristics include working hours and occupation category. Human capital characteristics are represented in working experiences and level of education. Demographic components cover gender, marital status, and age of the individual. The sectoral variable is the classification of firm or company into primary (agriculture and mining), secondary (manufacture, electricity, gas, water, and construction), and tertiary sectors (wholesale, retail, restaurant, hotel, transportation, storage, communication, finance, insurance, real estate, and social services). Spatial characteristics are determined by where the individual lives, namely whether urban or rural and in which region (province). The descriptive data shows that each ethnic group lives in particular regions (Table 2 ). For instance, the Javanese ethnic group lives mostly in the Java region, such as East Java, Central Java, and Yogyakarta. Three quarters of the Javanese ethnic group live in these regions, which are dominated by the Javanese ethnic group. 98 and 99 per cent of people living in Central Java and Yogyakarta are from the Javanese ethnic group, respectively. In East Java, the Javanese and Maduranese ethnic groups constitute 81 and 17 per cent of the population, respectively. Three quarters of the Sundanese ethnic group live in West Java. West Java is the origin of the Sundanese ethnic group and hosts sixty per cent of the population. The second largest ethnic group in West Java is Javanese, which constitutes two tenths of the population.
Results
This section discusses the results of our calculation. First, the section discusses the effect of ethnic groups on earnings polarization, including the effect of regional characteristics, using the RIFregression method. A sensitivity analysis is then conducted by analyzing the interaction effect, calculating various polarization indices, changing the reference group, and re-classifying ethnic groups.
Figure 1 Kernel Density of Individual Earnings
Note: All values are in thousand Indonesian Rupiah (1,000 IDR) in July 2015. The calculation is weighted.
Source: The authors' illustration based on IFLS 5. Figure 1 displays the kernel density of individual earnings in Indonesia. Based on a visual inspection of the graph, there is a significant pole in the distribution at approximately IDR300,000-350,000. A middle significant pole appears at approximately IDR2,800,000-3,200,000. A number of smaller poles are detected at approximately IDR1,500,000, IDR2,000,000, IDR4,200,000, and IDR5,200,000. Individuals at those multiple earnings peaks may feel similarity (identification) with one another and a sense of dissimilarity from other earnings groups (alienation). The clustering of earnings at some points of distribution may improve earnings polarization. The results in Table 3 presented the estimated RIF-regression coefficient. Using Javanese ethnicity as a reference, and without additional control variables (covariates) in Model 1 (UPE), the estimated coefficients are largely positive and significant. This finding suggests that non-Javanese workers tend to increase earnings polarization significantly (0.06 to 0.29), except for the Maduranese ethnic group (-0.25). A higher polarization index is associated with a higher probability of social problems. Similarly, a lower polarization index is associated with a lower probability social conflict.
However, it is also useful to consider additional control variables (covariates), which may also be referred to as CUPE. Model 2 incorporates the labor market, human capital, demographics, and sectoral characteristics as additional control variables. The Javanese ethnic group is still the reference group (omitted variable) in this equation. The majority of ethnic groups tend to increase earnings polarization significantly, but the effects of the ethnic group are less significant than those in Model 1. For instance, in Model 1 and Model 2, the effect of the Betawi ethnic group is 0.15 and 0.12, respectively. However, while the Chinese ethnic group no longer has a significant effect on earnings polarization, the Maduranese ethnicity still has an adverse effect on earnings polarization (polarization-decreasing).
When incorporating urban/rural residential location (Model 3), the effect of non-Javanese ethnic groups is less significant. For instance, Sundanese, Palembang, Melayu, other Sumaterans, Bugis, Makassar, Toraja, Minang, Sasak, Bima-Dompu, Sumbawa, and Bali have a less significant effect than in Model 2. Betawi and Chinese ethnic groups no longer have a significant effect on earnings polarization.
Ultimately, the results in Model 4, which uses regional characteristics, differ from those in model 3. Regional characteristics have a significant effect on polarization, reducing the effect of ethnicity on earnings polarization. The value of F-statistics of ethnicity decreases significantly from Model 3 to Model 4. All observations are classified into 14 provinces, and Central Java is an omitted variable. All provinces have a significant effect on earnings polarization, except for Jakarta, West Java, Banten, and West Nusa Tenggara. Just two of the 14 ethnic groups have a significant effect on earnings polarization, namely the Maduranese ethnic group (polarization-decreasing) and the Batak-Nias ethnic group (polarization-increasing).
Ethnic group may be correlated with province because each ethnic group tends to live in a specific province. For instance, most Batak and Nias groups live in North Sumatera, most Balinese groups live on Bali island, and most Javanese groups live on Java island. To incorporate the correlation between ethnicity and province, a new equation is estimated using an interaction variable between ethnic group and regional characteristics in a sensitivity analysis (Model 5). According to our calculation, the interaction effect is significant in the equation (F-statistics is 15.94 and p-value is less than 0.001).
However, ethnic groups and regional characteristics have a different pattern. Ethnic groups become not significant to the equation (p-value = 0.86). The value of F-statistics of ethnicity declines significantly from 2.86 to 0.56. Regional characteristics have a significant effect earnings polarization (F-statistics is 72.93 and p-value is less than 0.001). A number of provinces have a significant effect on earnings polarization, namely North Sumatera, South Sumatera, Bangka Belitung, Lampung, Yogyakarta, East Java, Banten, and South Kalimantan. This finding implies that, after incorporating the interaction effect, ethnicity becomes not relevant to the equation. Moreover, the effect of regional characteristics is stronger than the effect of ethnic groups, indicated by the larger value of F-statistics.
In the first sensitivity analysis (Appendix : Table 8A .1), the reference ethnic group is changed from Javanese to Maduranese (the group with the lowest average earnings) and Sundanese (the second largest of ethnic groups). This analysis produces similar findings. Without incorporating the interaction effect (between ethnic group and province), ethnic groups have a significant effect on earnings polarization and regional characteristics have a stronger effect than ethnic group. By incorporating the interaction effect, ethnicity has no longer significant effect and regional characteristics has significant effect to earnings polarization.
In the second sensitivity analysis, the results are robust to varying degrees of identification in the polarization indices (Appendix : Table 8A .2). The effect of ethnic groups may be positive or negative, depending on the degree of identification component ( ). The findings suggest that the effect of ethnic groups is less significant on earnings polarization when incorporating regional characteristics into the model. We have a similar conclusion that ethnicity becomes insignificant when the model captures the interaction effect. Additionally, regional characteristics has a significant effect to earnings polarization.
In the final robustness check, the calculation is replicated with a different classification of ethnic groups. In the beginning, the samples are classified into 12 ethnic groups. These samples are then re-classified into 7 categories, namely (1) Javanese, (2) Sundanese, Betawi, (3) Maduranese, (4) Batak, Nias, Minang, Palembang, Melayu, other Sumaterans, (5) Bali, Sasak, Bima-Dompu, Sumbawa, (6) Bugis, Makassar, Toraja, and (7) other ethnic groups. Sundanese and Betawi ethnic groups are located mostly in Jakarta, West Java, and Banten. The Maduranese ethnic group is mostly located on Madura island, a region of East Java. Javanese and Maduranese groups are not combined into one ethnic group in order to distinguish the effect of each group. Batak, Nias, Minang, Palembang, and Melayu are located mostly in the Sumatera region. Bali, Sasak, Bima-Dompu, and Sumbawa are located mostly in the Bali-Nusa Tenggara region. Using the Javanese group as reference, the results are similar to those of the original model (Appendix : Table A .3, Panel A). By incorporating additional explanatory variables, non-Javanese ethnic group still have a polarization-enhancing effect, but this effect is smaller than in the previous estimation. However, non-Javanese ethnic groups do not have a significant on earnings polarization when regional characteristics are considered. Therefore, the effect of ethnic groups is less significant when incorporating regional characteristics.
Then, the samples are re-classified into three ethnic groups for the robustness check, namely (1) Javanese, (2) Sundanese and Betawi, and (3) other ethnic groups (Appendix : Table 8A .3, Panel B). Ultimately, the samples are classified only into two ethnic groups (Appendix : Table 8A .3, Panel C). We found the similar conclusion in three panels, where the effect of ethnicity becomes not significant, but the effect of regional characteristics is still significant by incorporating the interaction effect. The interaction effect covers a cross-interaction between ethnicity and regional.
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Concluding remarks
In this study, a RIF-regression is used to analyze the effect of ethnicity on earnings polarization. While the applicability of the results is limited to Indonesia, our research contributes to the literature on ethnicity and earnings distribution (labour market). Existing literature on ethnicity in Indonesia has largely focused on ethnicity itself without considering economic variables in the analyses. This research enriches the discussion on ethnicity in Indonesia by analyzing earnings polarization and explanatory variables, such as the effect of regional characteristics.
This paper used the latest available dataset from the Indonesian Family Life Survey in 2014/2015, which covered ethnic group and earnings variables. The RIF value of the DER polarization index was regressed using the ethnic group as the explanatory variable. Following this regression, additional explanatory variables/covariates, including regional characteristics, were considered. Without additional covariates, ethnic group has a significant effect on earnings polarization. However, the effect of ethnic group becomes less significant when including additional covariates, such as labour market structure, human capital condition, demographic characteristics, and sectoral classification. Finally, the effect of ethnic group becomes even less significant when incorporating regional characteristics into the estimation.
According to the findings of this paper, ethnicity (ethnic diversity) is becoming less and less significant in earnings polarization when incorporating regional characteristics. We found that regional characteristics are more significant than ethnic characteristics. The lessening impact of ethnic group is caused by the strong correlation between ethnic group and regional characteristics. For instance, the majority of the Javanese group live on Java island, the majority of the Sundanese group live in the province of West Java, the majority of the Batak group live in the province of North Sumatera, and the majority of the Balinese group live in the province of Bali (Table 8 .2). Thus, by incorporating the interaction effect, ethnic groups become irrelevant on earnings polarization. The robustness of this paper's findings has been ensured by changing the reference ethnic group, estimating the varying degrees of DER polarization index, and re-classifying the ethnic groups.
Several policy recommendations can be provided based on the findings of this paper. , sector (primary, secondary, or services), and urban/rural residential location. Model 4 covers full specification consisting of labour market characteristics, human capital, demographic, sector, urban/rural residential location, and regional (province). Model 5 incorporates labour market, human capital, demographic, sector, urban/rural residential location, regional characteristics (province), and the interaction effect (ethnic-province). The table below provides information on the value of F-statistics and p-value. Model 4 covers full specification consisting of labor market characteristics, human capital, demographic characteristics, sector, urban/rural residential location, and regional characteristics (province). Model 5 adds the interaction effect of ethnic group and province to Model 4. Ethnicity and regional characteristics are significant in Model 4, where regional characteristics is stronger than ethnicity. However, ethnicity has no significant effect in Model 5, whereas regional characteristics and the interaction variable are significant. Table A .3 exhibits the result of the sensitivity analysis in which we re-classify the ethnic groups.
We re-classify all ethnic groups into seven groups (Panel A), three groups (Panel B), and two groups (Panel A). Model 1 uses no additional control variables. Model 2 captures labour market characteristics (working hours per week, occupation classification, and employment category), human capital (working experience and education level), demographic characteristics (gender, marital status, and age), and sector (primary, secondary, or services). Model 3 covers labour market characteristics, human capital, demographic characteristics, sector, and urban/rural residential location. Model 4 covers a full specification variable consisting of labour market characteristics, human capital, demographic characteristics, sector, urban/rural residential location, and regional characteristics (province). Model 5 provides additional complexity by incorporating the interaction variables between ethnicity and province. In Model 4, ethnicity and regional characteristics are significant, but regional characteristics are stronger than ethnicity. In Model 5, ethnicity has no significant effect anymore, whereas regional characteristics and the interaction variable are significant. 
